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Abstract of JP1 1346799 . \ 

PROBLEM TO BE SOLVED: To identify the serum type of enterovirus by analyzing its base 
sequence in no need of isolation culture of enterovirus. SOLUTION: A molecular strain analysis is 
carried out on the basis of the base sequence in the VP4 region of enterovirus to identify the serum 
type of the enterovirus. Particularly, RNA is prepared from a specimen, cDNA is obtained from the 
prepared RNA and the base sequence including the VP4 region is amplified through the PCR 
technique to obtain the base sequence in the VP4 region. Thus, the serum type of the enterovirus in 
the specimen can be promptly and simply identified in the specimen. 
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[WFII*ottH] 

[m^^Sl] x-^'ruV'f /VX<»VP 4ffi$.<DMMiL 
NAi»f>cDNAS:^ #f3*lfccDNA^<bPCR<C 

i o -c v p 4 wxo&am *ntt *£En*JMM t , 

9, IWBVP4**OilUBE5lft#Sri:*#«t-r* 

3 ] «rE p c r it , eai«# i fc^+ausE 

M*g 2 KEtte *ffia!N&8l 
[00 0 1] 

10 0 0 2] 

[&*©&flfl lyfc^^tt, 'intestine' £jf 
*-f5*y^-YSt?fc5'enteron'{C*<0^*^*S5-f 

£tLTi§tf*iiiifiMassu /Mi**, *s 

MS. S^ffi* 

* lift icHtt"?*) 5 fc m H SriiiS LXZ<Dt®m<D 
#"Cfe5^fSC (lower intestinal tract) Idjijjlff 5^ 
t^-^tSo fff^©?SH-Cfeofc»3 (CAV4, CAV 

9) , EV70*CAV24*JWIe©.fc 5 »Cj&ttffijiittfeISU8©1fl: 

ttStt H-C£* $ ft 5 £ fc * s ft t #v % f> ^ ©-o 
t?, Brtn*©#It##tt#¥:fc«fc*4000~6000ftfc©« 
S. 

[0 0 0 3] aU^np-YA^tt, Ifa/WlM^S 
(family Picornaviridae)3iV^n ^-Y/I^JB (genus En 
terovirus) C^tvS^?^— *«RN Afc-/ / .MC# 

1~33L a*iry#— •MA'*Al~A22:|3j:t*A24, = 
^irydr-^^^Bl~B6, w — £-i7l';*l~9, 11— 
27*5<fctf29~34, Vt 1 n i>^yv^68~71© 6 8 fficoii 
itfflfcfcWSiX'C^a. 3^ihy*-^^/^A23mi 
= — ^^^9, — ^-fyW^lOHW^-^'f/^^-r 



[0 0 0 4] ^> ; ?v$s(;UXfti&<D£< ©RNA^ 

a^uss, ^^/^©ae^-g^^^-Ki-sRNAft 

#ttRNA^!) tfK .to TISSUES. UJ»Ufc 

r ©»*tt«EIE (proofreading) StieSr «ffc^V ^ft: 
* R N A-g-j£©j&g-C± U.fci&S3ES«:T-^ ^-f ;K*© 

»*«l'Mt^-f/i'^a^i:«™t**>s. rftf*> 

[0 0 0 5] lyfBW^O^tlimi 
i&6»£©:$HBa 5 f*^?>;ft/r^3;a5 (P. Muir et al., 19 
98, Clin. Microbiol. Rev., 11: 202-227; R. R. Rueck 
ert, 1996, Fields Virolgy, 3rd. ed. , Lippincott-Rav 
en Publishers, 609-654; T. Poyry et al., 1996, J. 
Gen. Virol., 77: 1699-1717; T. Pulli et al.. 1995, 

Virology, 212: 30-38) „ ihSfflSr^J^-t -Sl-tt+ft 
ti.\><nkXm7Cf, P. MuirfjtCfcfUS, xyf 

[0006] 

[^^*UJ;5t1-5BIUa] *?b?UH\ ±E©*fe 
[0 0 0 7] 

[fDS£#fc1-6fc©©^&] *5SW#e>«:, B*©SfE 
fT-C#«as«£$ftT^5^9o?xf/l'*cDVP4:£ 

[0 0 0 8] U, *%9^tt, iyfnW;W© 
VP 4«Wo«WBWK»-3v^T^F*«l!Wf«rm\ 

cny^n^w^ifcf&S^Jfca: (£1T, 

[0009] *%wmfem\a$^x. vp4mm<omm 

mmit, K*W»6RNAfcPWU P«SilfcRNA)S» 
f>cDNASr#, fbtlfccDNA^PCRfaot 
VP4««©ifiSBBJiJSr^tf^BajiJSriijSU, ii(8$ 

[0 0 10] PCR{C^$HS9'9'f-v-i: LTtt, 

ia?ij#^ i ic^-f-ffiSia?iJSr*i-5^ > 9-i'^-*5j;oia 

5. 

[0011] 
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[0 0 12] ^BiftWfcasVT, VP4««il4, ^-y 

Tfe5VP4^V/^f (6 97?y^) ft3-Ki"5 
f«{207 bp) ftj£*1-5. *fc, VP4««©jfi 
Sia^iJ t (4, V P 4 M*©£ffK©ttSE?IIS fcBJilflf 
ffl*S*i-*©K-HMC** 2 0b P a±) ft 

w-r-s^o-gpfts^-rs. 

[0 0 13] VP4«tt©jU^*ft&#&tittl::lS 

&£ftftv\ft*, ik*Mo*i^£ci3i^7 i o'J''C/'^ft^ 
trfW*»bVP4««©«*^IISr»5»«'KHt, BIT 
o*ftKJ:8ri:a*#*U>. -f-ft;fc>*>, IW*»6RN 
AftSSSSU Sl$S!$nfcRNAa»5>cDNAft#, #fc 
ftfc c D N A *> b P C R fCfc o f V P 4 ffl$.<T>%3:Wm 

[0 0 14] KJfttt, ^v^n^^/W^ft-^tr^fcti 

turtt, iMtv^K, mm. *j&rt**fc 

RNA©WJ4W:&fc©#ftfc±9fT5 * 
fc. RNAd»P>©cDNA©P$WjSfefc^ftlT?&5 0 P 
CRIJ, :©cDNASri^iU VP4«#©$tt6B 

KSr^v-iLt, ^<?3PCR©*S 
fcfcoTf? 5ni#-<?§5. RNA*&£S*<R 
D-PCRlCi 9 PI-S^SJRT? c DNA©Bl#RtfDNA© 

[0 0 15] 4NMNb©tttt». Tjyn-^y/Mtft«c 
/^©gSEfciro&Se^Ji:. JBWfct/^v-OittSEfll 

[ooi6] v p 4 m®<o±&wz-s;tjM&mm&m® 
sa^ij## i ic^-msia^ e> ft a * y =o< * 

f - K&tNEM#* 2 K^-f i££E?y a> e> ft 5 * y =0« * 
[0 0 17] PCRIdJ;5JijS»42©Pt-CffoTt ± 

K3www»* 2 na%i-«uaEjy*» e> ft s * 

p c r fttT-o ft*. i fcsH-**EHa»e>fc5 
*y 9 u*+ KJttffiBja»*3 K*t*aEW*»& 

ftStf-y ^5C;5'U^Kft7 p 7-r-v-i:L-Cfflv^m2 
El©PCRftfi'o-ct>,fcv\ > 2SP»©K»«ftff 5 ri 
ei^T, — jwnwhcs w©*siB?ijfti«ffi-ts r t 

[0018] mmmmnmsmMn&mft'j&itoijmfc 



k*v-c, v p 4m®(Dmg£imicm<3< %mmx\t. 

ftjfrifciLTtt, Higginsife, ftfctffc, 2-^*9^- 

^-ryv^h siNCA(*±a)ftif) . 

[0 0 19] ifa.fi?S!f4, 3kMftffi\Z-3$^XZn ; eti<Dlh 
14, -5ti[£l±©?Ss?T?m©JkftSl© * 7 * * - b EB'J 

*Ji-?n*-©^ 9^*-ft3ftW* £ 5 ft<refc*vtf 

[0020] ,k9&#Wtctt, **o-^- -C8 o %£A 
±, 7-yxh7?-78;X'm<Dfyxf'-fribm}£ti 

%m^&9o%&±.b^om*htfbtiz>o witti. * 

ic«fcSi, jW*i!f48 4%©#*n^-'eEB'JS;h,, ft 
WftcftJnifc^— y ^ h 9 yTTtt, 1 0 0 %©&$-? 
ffi©jfc}fS!tE!8iJ$Hfc„ 
[0 0 2 1] 

5*, TIBII16«tt*»HKov^-Cll#«jftB«ft#4 
-|bi:LT©^*lffct>©-C?3bt), Ihfcio-CWi 

[0 0 2 2] 

VP4^*©*MBaMWf*r1-*fc*fc» 

L-T, £1T©«SI6», -Tft*>*>, a^f-s'^-Ap^ 

/^(CAV)tLT, CAV2, CAV3, CAV4, CAV5, CAV6, CAV 

(CBV)tL-C, CBV2*JiO!CBV6©2tt> ftbtfl:, 31= 
— 9<{fl'X<SDt)k UT, ECVl, ECV2, ECV3, ECV4, ECV 
5, ECV7, ECV13, ECV14, ECV17, ECV18, ECV19> ECV2 
0, ECV24, ECV25*3j;tJ ! ECV30©l 6tt, j&tt 2 6 ©Aft 

S!^*ftfflv^7^:„ 

[0 0 2 3] LT. URttvW, WK. 

/^*SUKftfflv>fc. WHttv«*iJ:«*»rt«*H:* 

H^tbl . 5ml ©TESWROO mM Tris-HCl, 1 mM ED 
TA (pH 8.0))fc«»U -8 0tfft#LTfflV>fc. 
[0 0 2 4] **t-?tt©ftfr 1 0 0 m 1 i>6^Wf^ 
hR*y> (ft^JSXH) ftffiV^T, RNAftttffi 
L, fSS^WRNAlC, 8/x 1 ©RNase^y— ©Hg* 
1m l©y^^W-T— WVtW- (40 U/#i 
1) (Promega) b , l(il(050/i (OL 
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I 

68-U 5'(X;TM(C/T)TTCCACCACCA(A/G/C/T)CX:3\ 20mer 

(EM##i)) &fclojiL»*3tffc. iootrci#iw 

AlfRHI. *tfcTfiL»tfco rttIC, 10XTaqjg®& 
(100 M Tris-HCl pH 8.3, 500 mM KC1, 15 mM MgCl 2 , 
0.01%(w/v) gelatin) 2/iK 10 mM dNTPs 2 m 1 % M 
-ML V**Oa»(E9**(200 U/m 1) (BRL) 1 M 1 > *5 
<£U\ RNase7U-CDH9*4 m 1 SrftI*., 3 7t\ 6 
0 £00 <OKjS&#*? c D N A «r^/* Lfc 0 
[0 0 2 5] ^/W*<DVP4^«<D^E?0£ft*g 

CRifrofc, »lIeI(lst)PCR«, ±iST-#bix*: 

S«5m1C, 10XTaq$®&4. 5m K 4 0m 
M±aL7 P 7-r^— (EVP2, 5* CCTCCGGCCCCTGAATGCGGCTAA 
T3\ 25raer(E#l»^2)) 0. 5m K ^S*3 9. 7 
5 u 1 *5j:T/Ampli TaqDNA^y 7« 9— # (5U/m 1) (Roche 
Diagnostic Systems) 0. 25m 1 £r#DX.> ^^y/^ 
"fA'SrSJIU GeneAmp PCR System 9600(PERKIN ELME 
©SrfflWt, 9 5t;3 0g>T*2Ett* 5 5 1: 3 OfjrCT- 

-})>y&&Tf7 2t:i5>ffi^#S^f*-r^^«r4 

^/KZ)*fl=-T?fTofc 0 »2IsI(2nd)PCRtt, 1st P 
CRT*»fcft;/tEJ£*5 |ill:i0 XTaq$®&4. 5 
mK 1 0 mM dNTPs 1m K 5 0/xM±I^7>f 
v-(EVP4, 5' CTACTnGGGTGTCXXiTGn3\ 20mer(B$!l# 
-^3))0. 5m K 5 0 MMTftt:/7^-(0L68-l) 
0. 5/i K 11*3 8. 2 5 m 1 *5£tfAmpli Taq DN 
A#y*7— £(5U/m1)0. 2 5/il^M, 1st PC 
R^I^C^#-CtTo^: 0 PCRlWt 3%T#n-* 

[0 0 2 6] :^#-COPCRm 1st PCRfiB 
7 5 0 b p . 2nd P CRtlS) 6 5 0 b p (5' ^flgRfttt 
CO— SP. V P 4 i^it^V P 2««ON*» 1 

[0027] vn^^ffioB^tt^&a, ±ie 

Oittg^tetC, 2nd PCR^6 2 0 b p£>it<It>B& 

V-itvx t tt#fifcKB«t-ct fco 
[00 28] ~<D£?\CLXnbhtc, VP4^B«Sr 

QIAquick PCR purification^^ h (QIAGEN) £rfflV^"t\ 
*S^7^f^tdNTPs^iU DNASIS 
^5ng/M l-K±Kft6Jf5«s3ll«*fcJBP«|Lfe. ifi 
SE?U^fffl(c, VP4««±l^yfp?^;^i: 
*iI<£&gE?yi£S<5^T, (SEVP1, 5'TGGC 

TGCTTATGGTGACAAT3' , 20mer (EWS# 4 ) ) $r&fr L fc 0 



;Vi/—?^sX*y MPERKIN ELMER)£/B^T, 9 5t: 
10#, 5 OtSfMSitf 6 OtM^CDIM^A'^ 5 

*M9A'ESS>&ft\\ 373A DNA^-h^-^^-9— (PER 

KIN ELMER) -C*aSE?!ISr*^Lfc 0 
[0 0 2 9] i£gE^J£fc£Lfc*S*> xyra?>f/v 

ov^fc, «SE51fcJfA^*ttB»e>iir, VP 4 
«*tt2 0 7 b pO^-C-i-Cfcot 

[0 0 30] CAV2-8, CAV10, CBV2, CBV6, ECV1-5, ECV 
7, ECV13, ECV14, ECV17-21, ECV24 > ECV25*5 J:T/ECV30 

(2 6jfiLf»M) i>K *0W»TVP4^«0*SEW 
%MftL1t$'(frXMl&fe-Vh9. CAV9. CAV16 > CAV2 
U CAV24, CBV1, CBV3-5, ECV6, ECV9, ECV11, ECV 12 > 
ECV16, EV70, ECV7K PV1-3 (1 8jfe^S3 5 ft) 2*Gen 
BankK»»SiiTV^5*Jp|*T*5 0 £*L& 4 4ill»S 
cO^^-rn ^/^iJfitOVP 4^§£tt, 66-84 
%(D^^P^-4r^fL > 8 0%<O#*n^— ^jfcfif§i# 

[0 0 3 1 ] ±820*fl s ORT-PCRKJ:tLtf, 0. 1TCID 50 

>f^yyASrie»t«+5rfcasRrfB-e*)5. t£o 

[0 0 3 2] 

1 ^Wfcfc«a^«rAW LfcWP* 2 6ft, 4 
bXf\C y GenBank£g&$;h/t^5CAV9, CAV16, CAV2 
U CAV24, CBV1, CBV3, CBV4> CBV5> ECV6, ECV9> ECV1 
U ECV12, ECV16, EV70, EV71*5 J; tfPVl-3 (1 8lfil^S! 
3 5ft) OVP4«*©iiaHBJDSraWLfc. 

Higgins&(DNASIS, 0 7 h $ = T* % si?~T V 
y?), ttb&tZ* 2-^5^-^-?5feSrfflV>fcUPGMAi£ 
*5J:tW-J«fe<siNCA, W±ii)^MV^ h^TKJ;^ 

S(SINCA) fcfflv vtlWflWrafcfrofco 
[0 0 3 3] B*a«ft<D«SE^JSrS!W*t*^^i|lE 

p 4mm<D^m<Dmmawizxzxim*ft&\*itti 

— "CSISK^Jlfc. i~ftt>h. CAV2-8, CAV10<D^1 
CAV16, EV71CD®2S£, CBV1-6, CAV9 X ^—$4 
/^(ECV)(0^3P, tfy^^AO^PV), CAV2U CAV2 
4©»4W*5itfEV70©*5#«)##-Cfc«. riltt, U 

* 6> {-PeterMuir b ffi^ UfcVP4-VP2<7)T ^ / KE^J 

[0 0 3 4] »ctc, m«^^£n«ott«5Mitt3 eft 
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V7io»-<OjliL»l!o^5^*-SrJBfi8Ufco ^ 

[0 0 3 5] *fc, ^«{J1ECV30^«B*1 48ctCO^ 
TJRttflWSrfTS fc, BCV30©*lW*i 8 0%£k±<D* 

•essas-rs 1 4 * ^ - Lt^fco 

[00 3 6] Se>^ 3^fy^M/V^A2 4SS 
W(CAV24v)(D#5>«|*ICOV>rt, NttlC3fEflWr*fr 

E?fJ#^ : 1 
E?iJ<Z)g£ : 20 

«<D& : -#« 
#ft&E : 18 

teOfflf«:N=A, T, G££teC 
WSft 

GGTAAYTTCC ACCACCANCC 



[0 0 3 9] 



[0040] 



[004 1] 



E?IJ#^ : 2 
E?ijtf>;g£ : 25 

t&wm : W» 

m<D& : -#« 

CCTCCGGCCC CTGAATGCGG CTAAT 

BJ»# : 3 
E?ije>g£ : 20 

mm<DM : mm 

EftlOTO : £^DNA 

CTACTTTGGG TGTCCGTGTT 

E?«#-^ : 4 
EMG>*4 : 20 

mvKDm : 



fc 0 &&M&L&mim (AHC) <0lgB !M A** t LT\ CAV 
24vtEV700rO(0!?-f^^^e>JXT*39, S&oT, A 

[0 0 3 7] 
[0 0 3 8] 



20 



25 



20 
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mm 

TCGCTGCTTA TCGTGACAAT 



